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TITLE: ‘The electrical conductivity of chromium, silicon, and chromium ,disilicide in 
the solid and liquid etates 


‘souRcE: AN SSSR. Izv. Metallurgiya { gornoye delo, no. 2, 1964, 149-155 
TOPIC TAGS: silicide, chromium, silicon, valent state, KM-1 silicon 


ABSTRACT: The authors investigated the electroconductivity of phase components of 

the chromium-silicon system in which the properties, especially in a liquid state, 
have not been adequately studied. Measurements were made within ranges of §-1925°C 
for chromium, 700-1830°C for silicon, and 15-1881°C for CrSi,. Measurement results 
are presented in graphs. The authors found that « specific resistance of electro- 
lytic chromium at 20°C was 14.1 p/cm and rapidly increased with temperature, reach- 
ing 145.5 pO at 1900°C. This differed somewhat from previous results. The tempera 
ture dependence of the electroconductivity of pure silicon agreed quite well with 
previous data. . Chromium disilicide has an electroconductivity in a solid state = 
‘which changes with the temperature according to the extreme lew, reaching @ aininun 
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‘near 385°C. In addition, the stable parameters of the proper conductivity of di- 
Silicide (AE=90.92 eV) is obtained at temperatures somewhat exceeding 38°C (for 
‘which AE=0). The discontinuous increase of electroconductivity observed at the melt- 
ing point of CrSiz showed that its transition in the liquid state was accompanied by 
‘substantial change in the nature of interparticle interaction. Obviously transfor- 
mation of the homeopolar bonds into metallic bonds occurred; i.a., processes similar 
to those observed in the melting of a number of semiconductors (Ge » Si, Si-Ge) and 
‘semimetals (Bi, Sb, Bi-Sb). The limited interval of the teaperatures studied did 
‘not permit the completion of this process to be detected. However, in all the tem- | 
‘peratures studied, the electrocomductivity of chromium disilicide vas considerably | 
jless (appx. 3 times) than o of the fused components and could be examined as an ine. 
dication of ite retention of adequately-stable quasi-molecular groups (Cr-Si or { 
'Si-Cr-Si). From this viewpoint, liquid chromium silicides are in many ways reninis- 
{cent of eilicides of other transitional metals (Mn, Fe, Co). Orig. art. hess 3 
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TITLE: -Self- diffusion of niobium in monocryst talline and fused samples 


cone eee 


2- 7 s $ 
SOURCE: AN SSSR, Izvestiya. Metallurgiya i gornoye delo, no. 5, 1964, 137- 


141 
TOPIC. TAGS: niobium, self diffusion, diffusion rate, diffusion coefficient, mono- ...... 


ABSTRACT: ‘The characteristic mass diffusion in niobium monocrystals and in 
fused metallic niobium samples tagged with Nb?2° was determined by removing 
layers and measuring the integral activity of the remaining sample. X-rays show- 
- ed the diffusion layer was monopkased and contained an insignificant amount of 
impurities, ‘There was little difference between the diffusion coefficients for the 
monocrystalline and the fused saraples. D changed with temperature according to 
one of the following relationships: 


fang wo = 49 + exp (— “5%0) or ? wa 10010 
MDA t RT DRY = 17 + exp on 
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' The energy of activation of the difiuaion process in these compact samples was 
calculated: E = 110-115 kcal/g.at. The corresponding values for powdered Nb 
samples were determined earlier (Gel'd, P. V., Lyubimov, V. D., Izv. AN SSSR 
OTN, Metallurgia i sae, 1961, No. 6, 119): 


8.4000 
DNB porous * 5. 102 exp ( “ “RT ), and E = 84 keal/g. at, 


- Thus the coefficient of diffusion is dependent on the structure of the niobium. 
_ "The authors are very thankful to Drs. K. Schlaubitz and E. Rexer (Institute of _ : 
_Apolied Physics of Pure Materials, Dresden) for. ‘supplying the niobium mono- ae 
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increasing temperatures lowered the parameters of austenite permeability, as calcue 
lated, from the nigh-temperature sections of the polytherm to values which approxt- 
mated those calculated from the low-temperature scctions. In order to obtain data 
which would supplement earlier studies of the imperfections accounting for the 

- anomalous changes in hydrogen permeability, the authors investigated the recovered 
hardness during a 30-minute annealing of 10 x 10 x 2.5 specimens reduced by 2Th. 

‘ At 500 C hardness was recovered by 16% and activation energy of pemeability by 

_ 32%. The author's conclude that the recovery of diffusion characteristics occurs 

‘within a lower temperature range than tne recovery of hardness. Hydrogen perme- 

; abdlity parameters, as affected by plastic deformation ond annealing, have an 

’ exponential relationship p, expe analogous to that determined in earlier studies . 

: for phase -hardened austenite. Experimental results are explained in the light of 
an earlier theory on crystal lattice imperfections which affect diffusion by en- 

_ training hydrogen and making migration in their vicinity difficult. Orig. art. 
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TITLE: Topography of yacanéies tn transition metal. carbides of a7 
groups IV and V with NaCl structure ) Pa 


SOURCE: Zhurnal strukturnoy khimii, v. 5, no. 4, 1964, 576-582 


‘ TOPIC TAGS: transition metal carbide, vacancy, crystal lattice, 
. defect structure, crystal defect, carbide De 


_ ABSTRACT: “he purpose of this article is to investigate in greater 

' detail the structural characteristics of carbides of transition 
group IV metals of the type Me(IV)C,. and of group V metals of the . 
type Me(V)G,_ and specifically the space distribution of vacancies 
in them. (Hh the basis of the model in which the valence of C atoms 
in cubic carbides of transition metals of groups IV and V is always 
satisfied by the metal atoms surrounding them it is shown that the 
formation of vacancies in carbon sublattice MeC, increases the num- 
ber of electrons of the unscreened Me-Me bonds Which pass through 
the C defect. Assuming that 1/3 of the electrons of unscreened Me- 


dons 72" are localized in the vacancies the article considers their 
ar 2 : . 
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_ Space distribution. It was determined that within homogeneity 

' regions of VC, and NbC the adjacent distribution of C vacancies is 
less probable than in Me(IV)C_, although even in the latter compounds 

‘it is unfavorable energywise.* A comparison of Me-Me distances in 
defect lattices of carbides, with parameters calculated on the basis — 
of the number of electrons in the Me-Me bond, along with the data 
on space distribution of vacancies enable the explanation of the 
positions of the lower stability boundary of vanadium?And niobium « 
carbides (approximately Me(V)Cp o} and the reasons for the structur- 
al stability of Me(IV)C varbices with large defect structures of 
the carbon sublattice which extends down to Me(IV)C . Orig. art. 

_ has: 2 tables and 3 figures. 0.30 
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 mTTLS: Area of homogenolty and strueture of the hexagonal beta- 
phase of the .Fe-Ge system 


SOURCE: Zhurnal neorganicheskoy khimil, v- 9, no. l, 1964, 140-146 


- moprc TAGS: iron germanium syste, peta-phase, X-ray analysis, 
: thermal analysis, metallographic analysis, crystal struoture, — 
} lattice structure 


: ABSTRACT: The temperature-concentration area of hnomeogeneity of i 
_ the nexagonal peta-phase of the Fe-Ge system was defined by X-YFay, . 
- netallographic and thermal analyses (fig. 1). The effect of con- 

- position on the parameters of the lattice of Feo,yGeo, (y 4s more 
than 0 and x 1s either more or less than 0) was Stud 33 (fig. 2). 

- #rom these and densitometric results 4t~ was established that the 
beta-phase 1s 4 solid solution, the manner of filling the elementary 
cell changing with composition: when fe content 1s less than 62.5% 

- solution occurs py “introduction and. substitution”; when Fe 48 more 
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‘ype: The Ta-Ta sub 2 0 sub 5 system _ 

| goURCE: Zhurnal neorganicheskoy khimil, v. 9» 00+ 5, 1964, 1182-1186 

TOPIC TAGS: Ta Ta sub 2 0 sub 5 system, lover tantalum oxide, tantalum pentoxide, 


sintering, metallothermal reduction, carbon reduction, high temperature Ta sub 2 
© sub 5, low temperature modification Ta sub 2 O sub 5, tantalum carbide, tantalua : 


i‘ oxychloride . 


"ABSTRACT: ‘The preparation of lower tantalum oxides was attempted by reduction of | 
Ta.0. with carbon, by fusion with Ta and by sintering with tantalum hydride. 
X-' analysis of the metallothermal and carbon reduction products of ae 
Sndicated the absence of any lower oxides in the Ta-Ta,0c system above 2! sac. 
Sintering with tantalum hydride at 1560 gave the high perature modification , 
of Ta,0 ard a solid solution of oxygen din tentalum. Carbon reduction at 1700C 
results’in the product consisting of i and Ta,C, formed through the inter- \ 
| mediate tantalum oxychloride TapC,0y ¥ e ie nore stable below 1700C. Metallo- — 
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! graphic and x-ray analyses of tantalum melts with oxygen showed the Ta-O system 
‘has a simple eutectic fusion diagram with the eutectic point approximating the 
‘empirical "fa0" composition. Samples prepared by additional annealing for 500 

hours at 1050C in a sealed quartz ampoule and subsequent water quenching did not ; 

' show any changes in the phase structure. The high temperature modification of 
a was readily converted to the low-temperature wodification by annealing : 
ibe of 1320C, but the low temperature could not be converted to the high temperature 
3 modification even on heating to fusion. Orig. art. has: 1 figure and 1 table. 
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- “TITLE: A change in the mechanical properties of austenite and the parameters of 
+ 4te hydrogen permeability aoa result of phase cold herdening iny 74-7 conver? ° 
vi gfon 


“SOURCE: Firike metallov i wetallovdenetye, vol. 17, "0 3, 1964, 469-470 


". ‘mopic TAGS: austenite, hydrogen permeability, mechanical properties, phase cold 
hardening, yout a7 conversion 


‘ABSTRACT: In a previous paper, the 
‘ayre 77 conversion increases subst 
; exponential multiplier of the process of hydrogen pene 
Caee. Similar properties of hydrogen permeability may be satisfactorily exP 
that the defects of the crystal lattice are contained in hydrogen “craps, 
vicinity of which the elementary act of diffusion becomes complex. A description of 
the experiment is given; are plotted on a graph; the result of phase con° 
ae ‘version changed not only but also the diffusion properties of 
- austenite. Changes may & many of its other physical properties. ee 
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'TOPLC TAGS! fron geraaniua alloy,.ftron germanium compound, fron 
‘monogermanide, Lron oligermanide 


i ; 
- ABSTRACT1 Four fLron-germanium alloys containing 49, 50, 51, and 60 : 


wtZ Ge ware investigated in order to verify the existence of a prem : 
viously unknown fron germanide, The alloys were melted from single- 
crystal germantiua and 99.9%-pure iron in an argon atmosphere under 

‘| pressure of 0.1 am,Hg. The specimens were homogenized and annealed 

fin a vacium of 107 am Hg. for 100 hres st 800C and then for 50 bre at 
/600C. Matallographic examinations and x-ray diffraction patterns of |. 
lspectmeny after the first annealing revealed two known intermetallic | 
‘compounds, Fe2Ge and FeGe2. After the second annealing the alloys | 
ves 49~°51% Ge coneisted of one phase, the FeGe compound. This = 
H { 
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| compound was also found tn alloys with 60% Ge, The FeGe compound has 
| @ hexagonal Lattice wi th parametars a = (4,999 + 0.002)kx and 


{ture of about 600c, Orig. art. has: 2 figures, 1 table, and 3 
formulas, \ 
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I TITLE: Phase diagram of the iron-germanium system 


| TOPIC TAGS: iron alloy, germanium alloy, {ron compound, germanium compound, phase 
psaagren 


.| ABSTRACT : About 70 Fe-Ge alloys were prepared by vacuum fusion, homogenized at a 

—~ high temperature for 100 hr, and studied by using x-ray diffraction and metallo- 

| graphic, densitometric, thermomannietic, and thermal analyses. In addition, the 

-ielectrical resistivity, thermoemf, and microhardness of most of the alloys were ; 
\measured. It was found that the Fe-Ge system contains nine (not five) phase compo-' 
nents, viz.: solid solutions of germanium in a and y iiron, six intermetallic con- | 
pounds (Fe3,95Ge, FegGe, FesGeg, Fe,,Geg, FeGe, and FeGeo), and germanium alloyed |. 

iwith iron. After annealing, the sottd solutions exhibit a tendency toward ordering | 

lat temperatures below 10009 Ci a crystal lattice of Bif3-type (space group oP) is 
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lebeaied with constant a = 5.75, kX. The behavior and properties of the phases 
— 'Fe3 ,256es FesGe3, and FeGeg ie described. On the basis of the data obtained and 
Big ‘results of other studies, the authors have plotted a new variant of the phase dia-_: 
‘gram(pf the Fe-Ge system (see Fig. 1 of the Enclosure). The diagram requires fur- : 
‘ther Wefinements ard verification. Orig. art. has: 6 figures. 
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'‘(physicotechnical Department, Ural Polytechnic Institute) | 


i 
‘SUBMITTED: 15Jan64 ~ S ENCL: OL SUB CODR: MM 


NO REF SOV: 006 OTHER: 911 


i 
| 
{ 
1 
1 
| 
| 
\ 
\ 
1 
| 


Re | Aa aac dt dr ct ae te ee ee a 
Gee I ae i oe ere I ere 


APPROVED FOR RELEASE: 08/23/2000 


CIA-RDP86-00513R000514620004-9" 


Parser 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000514620004-9 


L 61919-65 er ar pete pi stee ls. : Z 
ACCESSION NR: AP5016349 ENCLOSURE: 01 (. 
: - ; : 


Refined version of phase 
jagran of the Fe-Ge systen ‘ 


| 
‘| 
| 


509 
Card 3/3. ° 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000514620004-9" 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000514620004-9 | 


4 ae EviT (m)/EFF(n)~2/EPR/ENG (m)/EWP(e)/EnP(t)/EaP(b) Ps-4/Pue4 — I1JP(c) 


ACCESSICN NR: AP5006190 $/0226/65/000/002/0033/ 0040 
AUTHOR: Radovakiy, 1. 2.5 Shubina, T. §.3 Gel'd, P, V.; Sidorenko, F. A. gl 
oes mye aS TRE =e = O- 
TITLE: Magnetic susceptibility of chromium silicidas 4 
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SOURCE: Peroshkovaya metallurgiya, no. 2, 1965, 33-40 


TOPIC TAGS: magnetic susceptibility, chromium inorganic compound, silicide, semi- 
conductor property 


ABSTRACT: Chromium silicides were selected for research because cf their infusi- 
bility, thermal stability and extreme hardness and because of the semiconductor 
properties of the bisilicide. There are four intermetallic compounds in the 
_chromium-silicon eystem: CrjSi, Cr<eSiz, CrSi and CrSi,. Unfortunately, little 
attention has been given to their physiest properties. In the studies which have 
been made, there is disagreement among the authors as to the value of the magnetic 
susceptibility of the lower chromium silicides. This is apparently due to poor 
control of the quality and phase state of the specimens. The effect of temperature 
on the magnetic susceptibility of the four intermetallic compounds was studied in 
the 20-800°C range. It was found that the Curle-Welss law is true for chromium 
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\ temperature. 
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TITLE: Heats of formation Gf the lower carbides of vanadium ; pf? 
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SOURCE: IVUZ. Tsvetnaya metallurgiya, no. 3, 1965, 77-81 


TOPIC TAGS: heat of formation, carbide, vanadium, carbon, crystal structure, 
vanadium pentoxide 

ABSTRACT: Starting material for the tests was metallic vanadium purified by 
electric furnace melting. The impurity content was : 0. 03% carbon, 0.03% oxygen, 
0.005% nickel, and iron and silicon each less than 0. 01%. The lower carbides 

of vanadium were synthesized at a temperature of 1950 K for fifteen hours from 

a briquetted mixture of finely ground vanadium oxides and carbon black. Chemical. 
analysis for vanadium was done by combustion at the oxygen point at 1220 K, and 

; for the content of bound carbon by the weight method. The oxygen content was 

; determined by the difference, Heats of combustion and heats of formation from 

: the elements were determined for carbides of vanadium with compositions rang- Ge 


Pale io VCy, 41809, 018 '° VCo, 698°0, 00g and are shown In tabular form. K- ray) 
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| analysis showed that, with the same chemical composition, the lower carbides 
of vanadium can exist with different crystal lattices: hexagonal or rhombic. 

| Study of the heats of combustion of very pure vanadium gave avaue of 77. 543 

| kilojoules/gram-atom of vanadium for the change in enthalpy during the forma~ 
tion of vanadium pentoxide from its elements. It was established that there is a : 
: possibility of a distortion of the hexagonal lattice of the lowr carbide of vanadium 
' into a rhombic lattice. Based on the experimental data, the article advances an | 
equation for the dependence of the heat of formation of the carbide from its ele- 
; ments on its chemical composition. Orig. art. has: 6 formulas, 2 figures, and | 
i 2 tables 
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AUTHOR: Gel'd, P. Ve; Gol'tsov, Ve As; Kvater, L. I.; Sklyuyev, P. Ve. - 44 
TITL2: 2ffect of structure pf the hydrogen permeability of steel b 

ere ners 4y TS 


ye 
SOURCE: Metallovedentye £ termicheskaya obrabotka metallov, no. 4, 1965, 10-14 


TOPIC “AGS: steel structura, steel hydrogen permeability, steel heat treatment, 3 
granular nementite, lamellar carbide / 80KhNM. steel, 34KhNM-steel________.__, oe 
___§r anu! bo 


ABST&ACT: Hydsrogen permeability was studied at 280-900C i samples of 3J4KhNM 
steel (0.36% C, 1.59% Cr, 1.48% Ni, 0.22% Mo) and 80 KhNM\#recl (0.79% C, 1.01% 
Cr, 1.03% Ni, 0.15% Mo). suitable(heat treatments produced initial structures 
of martensite, bainite, and pearlite in the two steels. The latter were then 

subjected to further heat treatments during which the hydrogen permed ity was 


| i 

H 4 

studied by phase analysis and measucements of the activation energyl8£ the hy~ a « 
drogen penatration, The results obtained for both types of ateel were quali- 4 ~ a 
4 
; 


. tatively similar: in both cases, in sampies with the initial structure of 
i martensite and bainite, brief annealing caused a decrease in permeability, which of 
/ then increased with the holding time, However, owing to the fact that the carbom 
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content of BOKHNM steel is higher, the effect of structure on the hydrogen per- 
‘meability is more pronounced. Thus, upon the solidification of carbides and 
formation of granular cementite, the permeability of 34KhNM steel increased by 
30-50%, whereas that of 8OKhNM steel increased by almost 200%, The structure 
most permeable to hydrogen waa found to be that of granular cementite. The 
higher the carton content, the more the permeability increases when the lamellar 
form of carbides io converted to the granular form, Orig. art. has: 2 figures. 
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; «TITLE, Effect: of external and phase work-hardening on the rate of penetration of 
e hydrogen into ferrite 


| gourcr. MetaLlovedentye f termicheskaya abrabotka metallov,ao, 4, 1965, 14-17 


TOPIC TAGS: ‘work hardening, nickel ferrite, nickel alloy, phase hardening, 
alfoy structure, ferrite phase composition, hydrogen permeability, ferrite heat — 
treatment, plastic deformation, ferrite crystal lattice 


i ¢ 

} ABSTRACT: An ‘isenaciean iiss (6.24% NL, 0.11% C, 0.52% mn, 0.04% Cr, 0.05% Si, 
ne 0.023% P, 0.C24% S) prepared in a high-frequency Anduction furnace was studied. | 
!. , Experiments showed that the Aa traneforimtion! bccurs at 620-750C. The effect 
r of compressive deformation\ ‘and quenching from the ¥ region from 1000C on the 

| hardening of the alloy and the effect of subsequent annealing on its softening 
;. % were studied, The penetration of h ieoeeaiiaee the deforsed ferrite up to 575C 
; is characterized by an activation anergy tnat io 13% higher than in the case of 


i annealed farikte. Cold plastic deformation and phase work-hardening natge. tC 
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ietivation energy, and the preexponential factor in the expression for the tem- |. 

‘perature dependence of hydrogen penetration also increases. The increase in the | 
paramctora ¢f hydrogen penatration is promoted by crystal lattice defects, which” 
apparently act as collectors (traps) of hydrogen. The change in the diffusion 
sonstants of hydrogen penetration 4s reversible; annealing! &t 450-000C decreaac 
them, and subsequent hardening increases them again, The tempezature interval 

| - @€ fase mechanical suftening of nickel ferrite and the interval of rapid change 

‘in ite hydrogen permeability do not coincide, Orig. art. has: 4 figures. 
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TITLE: Effect of phase hardening on the hydrogen permeability of an iron-nickel_ 
alloy \ eee a | . ¥4 9 
SOURCE: IVUZ. Chernaya metallurgiya, no. 8, 1965, 102-107 


TOPIC TACS: iron nickel alloy, metal hardening, hydrogen, permeability mea- 
surement, hydrogen permeability, solid mechanical property, temperature depend- 
ence, electric resistance, crystal lattice defect 


ABSTRACT: A study was made of the temperature dependence (20-1110 C) of the 
hydrogen permeability, the yield and tensile strengths, and the hardness of an 
Fe-Ni alloy (28. 6% Ni) in equilibrium and hardened conditions. Phase hardening 
of the Ni austenite significantly increased its hydrogen permeability and the ener- 
gy of activation E of this process: at 350-390 C, E (#45 kcal/mol) was about 

1.5 times greater than E for austenite in equilibrium conditions. Recovery of the 
diffusion characteristics of the alloy was especially intense in the 400-500 Cc 


rane). Increasing the annealing temperature further to 700-850C had little effect 
a bated 
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on permeability and E. Phase hardening significantly increased yield strength, 

tensile strength and hardness, but had only a little effect on the modulus of elas- 

ticity of the alloy. Recovery of mechanical chargeteristics developed strongly at 
- ~600-700C. The increase in electric resistance! with temperature increase of 


possible hyp¢rsensitivity of these processes to similar defects. The mechanical . 
and_diffusion\tharacteristics are sensitive to different defects in the crystal laty - 
tice. The first is apparently determined by the subgrain structure while the 
- gecond is determined by the nature and distribution of vacancies, dislocations |: 
_ and other similar defects in the crystal lattice. Orig. art. has: 3 figures 


recovery of eesensi resistance and hydrogen permeability is attributed to the 
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AUTHOR: Matveyenko, I. 1,; Dubrovskaya, L. B«; Gol'd, P. V.; Tretnikova, M. G. 
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TITLE: Magnetic susceptibility of cubic Lobium carb 


SOURCE: AN SSSR, Isvestiya. Neotganicheskiye materialy, v. 1, no. 7, 1965, 
1062-1064 


TOPIC TAGS: niobium compound, carbide, magnetic susceptibility 


ABSTRACT: Samples of niobium carbide NbC, were synthesized. from NbCo 45 and 
carbon black; the homogenized preparations contained from 8.28 to 11.22 wt.% 
of chemically bound carbon and had a single phase, i.e., the composition ranged 
from NbCg 79 to NbCo, og. Heasurements of their magnetic susceptibility (x) were 
made between room temperature and 1000C. The data show that X and its tempera- 
ture coefficient 2 change substantially with the composition’ of niobium 

d 


carbide. Jin the region of homogeneity of cubic niobium carbide (NbCg 79 - 
NbCo, 9g)» X% changes with the composition ina complex fashion, exhibiting a ae 
maximum of diamagnetism in the vicinity of NbCo, go- The temperature coefficient 
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gt ie positive over the entire region of homogeneity, but its value changes 


| 
1 
| 
| monotonically with the composition, decreasing as the stoichiometric composition 
| NbC 1s approached, The experimental data obtained are explained with the aid 
; Of a model proposed by H. Bilz (Z. Phys., 153, 338, 1958), involving M-C and M-M 
_ | bands fn the enorgy spectrum of electrons in carbides, and by applying the basic 
| teneta of the electron theory of metals (magnetism of the gas of conduction 
electrons) to the H-M band. Orig. art. has: 3 figures and 1 formula. 
| : 

| 

| 
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. TITLE: Some thermodynantethardaterieties of solid and liquid Mn,8i, a ae 
SOURCE: Teplofizika vysokikh temperatur, vy» 3, no. 1, 1965, 47-56 ra 


: 47 : 
TOFIC TAGS; manganese silicide, liquid state, solid state, thermodynamic property, | 


oe 


ma entropy, enthalpy, specific heat 


‘ABSTRACT: The silicide Mn58i3 is the main component of commercial silicomanganese, . 
me but its thermodynanic ceoperties have been little investigated. The published data 
Me on the specific heat and enthalpy of solid Mns5Si3 at high temperatures are contra- 
me dictory, and there are none for low temperatures- The authors hive therefore in- 

vestigated the specific heats and the variation of the enthalpy and entropy of the 

substance b.tween %4.31Gand 1873.15K. che method of preparing tne samples from 
mae pure manganese and pure! gingle-crystal silicon is described briefly. The equipment 
mm used for the measwiements was described earlier (Izv. vyssh. uchebn. zaved. Cherna- 
ms ya metallurgiya no U1, 12, 1962). The reduction of the experimantal cata ie de- 
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scribed in detail. The results are tabulated and show that MnsSi3z experiences a 

second-order phase transition at 63.6K. The heat of melting determined from the 

data was much lower than that called for by the additivity rules. This is attrib- 

uted to the fact that melting is accarpanied by an appreciable change in the nature 
me of the interparticle interaction in the near-order structure, with intensification 
a iof the homopolar bonds and formation of the quasi-molecule MnSi. Published data on 

‘the thermodynamic properties of the substance are compared and it ie shown that 

‘geome are in appreciable error. Orig. art. has: 3 figures, 9 formulas, and 3 tablea. 
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TITIE: Highes niobium oxides 
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VOPIC TASS: niobium dioxide, niobium pentoxide, higher niotiun oxide 


APSTRACT: A study of 11 samples ranging from Nb02,09 to NtO2 49 in gross composi- 
tion was carried out with the aim of finding interncdiate niobium oxides in the 

_ NbOp2-Mb705 system. An x-ray anolysis with a powder camera 13.3 om in diameter 
shows that the system contains not only NtOo and a high-temyerature modification of 
hs, but also two other niobium oxides one of which {s predominant in the N02, 4) 
“NbOo ly) rang? and the other in the Nb02,i5-NbO2,48 range. Thecomposition of the 

_ first is well described by the formula NbO2,'0 and of the second by the formula 

- Wb02.yG. The system of lines on the x-ray picture of the tro new niobium oxides 
is very similar to that of the high-temperature modification of NbOs5, indicating 
that these three niobium oxides have a very similar otructure. But the substantial 
displacemons of the analogous lines in the emall angles indicates that the new ni- 
oblum oxides are of an indepondent nature. The distinct individuality of the new. 
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TITLE: _ Phase Prauecormet ton higher vanadium carbide, 4 = 
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SOURCE: Zhurnal neorganicheskoy khimii, v. 10, no. 7, 1965, 1758 
TOPIC TAGS: vanadium carbide, carbide phase transformation 


i 

| 

| ABSTRACT: In a study of the concentration ~ temperate dependence of the 

H enthalpy of the phase components in the V - C system, the following interesting 

| fact was observed: the monotonic increase in the AK of samples of the higher 
d’ carbide (VCoggq-) at approximately 1120C was replaced by a fairly large _ 

| jump, after which AH increased in proportion to the temperature. At 1120C, 

| the ¢!carbide undergoes a transformation associated with an increase in enthalpy’ 

| amounting to about 45 kJ/kg (665 cal/mole)., The transformation is thought to 

| be polymorphic in character, This 18 supported by calorimetric observations 
and the reproducibility of tha data, X-ray diffraction analysis of samples 

| annealed and quenched from various temperatures (from 800 to 1700C) showed no 
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- differences in the type or parameter of the lattice (a=4.159 kX), excluding 
the possibility of formation of peritectoid or related transformations. The 
polymorphic transformation observed should be investigated by direct high- 
temperature x-ray analyses, Orig. art. has: 1 figure. 
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TITLE: Effect of temperature and composition on the electric conductivity of f- 
and y-phases of the tantalun- syaten 

55,3 ‘4a 
SOURCE: Fizika metallov i matallovedeniye, v. 20, no. 2, 1965, 263-250 


TOPIC TAGS: tantalum compound, carbide, electric conductivity, carbide phase, 
carbon, electron mobility 


ABSTRACT: The temperature and concentration dependencies of the electric resis- ; 
tance of tantelum carbides were measured in the range of compositions TaCo,21- 
TaC,,22 and temperatures 80-1500°K. Specimens of the carbides were prepaned by 
high-temperature sintering (at 2200°C) of briquete from carefully mixed powders of 

pure tantaluu and carbon black. The low-temperature measurements (80 to 300°K), were —- 
performed by means of electrodeless methods (electric conductivity was determined 
by measuring the torque on a cylindrical specimen placed in a rotating magnetic 
field). Findings: the temperature dependence of the carbides of all the investiga- 
ted compositions, except the maximally carbon-saturated monocarbide (f the y-thas@ of 
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the composition TaCorg » 4e nearly linear, characteristic of metals, which : 
indicates a low tengersture sensitivity of the energy spectrum of electrons in the 
carbides. Ae for the concentration dependence of the electric conductivity of B- 
and Y-phases of the Ta-C system, this is determined by the relative role of two 
factors: the variation in the electron concentration within the conduction band 
(Me-Me band) and the variation in electron mobility with decreasing concentration 
of vacancies in the carbon sublattices of these carbides. Thus, the appearance of 
a defect in the carbon sublattice is accompanied by a decrease in the number of the 
valence electrons of Ta atoms participating in the bondings with C atoms. Asa . | 
result, the electron concentration in the Me-Me band, which ie responsible for the 
electric conductivity of the carbide, increases. . 
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TITLE: The effect of ordering on the hydrogen permeability of Ni.Mn 
ordering, 3 
SOURCE: Fizika metallov 4 metallovedeniye, V- 20, no» hy 1965, 52-530 | 
TOPIC TAGS: permeability hydrogen nickel alloy, mangan alloy 
ordered slloy , : 7 : i) , 
n furnace from 


ABSTRACT: The alloy was melted in vacuum in an inductio 
um) into ingots 


technically pure 3 
with a ovoss section 0 x hO mme The ingots were annealed for one hour 
at 1100°C and forged into rods (30.x_30 mn), ‘The alloy contained 
21,.82% manganese, 0.30% silicon, 0.05% carbon, 0.03% phosphorous, and 
0,006% sulfur. The degree of ordering of the samples, subjected to 
gifferent treatments, Was evaluated on the pasis of the results of 
dilatometrio and magnetic testse The hydrogen permeability was studied | 
the steady state flow method. These studies = 


on film type samples by 
showed that the ordering temperature of the alloy agreed well with 
G2 519..12+669.78 
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literature data near 520°C. 


the slloy was further studied at various temperatures. 


/ 


The kinetics of the ordering process of 


Before the 


experimental tests, the diffusion semples were heated to 1000°, held 
at this temperature for one hour, quenched in water, and then ordered 


for 12 (or 100) hours at 460°. 


from 350 to 400 
ablye 


ns to zero. 
in the hydrogen pernesbility, 


The hydro en permeability was studied 

during stepwise heating (from 350 to 950 5 

8 the hydrogen permeability of Ni3zMn 4ncreases notice-~- 
Above 00°, the temperature coefficient of hydrogen penetration 
falis substantially, and near 450°retur 
4n the temperature leads to a decrease 

which reaches a minimum at 510-520°, that is near Tp. 


and cooling. On heating 


Furthor increase 


Further heating 


of the alloy is accompanied by a rapid increase in fhe hydrogen pene- 


tration ratee 


However, between 820 and 900°, there is observed a 


marked decrease in the hydrogen permeability, replaced at higher temp- 
eratures by an exponential rise of the hydrogen permeability with 


temperature. 
Ni.Mn during heating and cooling are 
format 


fon of long-range order, and are 


acteristics of these process6se 
permeability than an unordered oné. 


érder-unorder" transition, the rate o 


The anomalous changes in the hydrogen permeability of 
bound up with the destruction and 
determined by the kinetic char- 
An ordered alloy has a higher hydrogen 
Above the temperature ofthe 


drogen penetration/‘depends P 


on the temperature in a complicated fashion end obeys an exponential 
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2 h omalous 
tionship only above 900°, It ean by assumed thet the an | 
te aseee in the Searoaen permeability above T_ are bound up with the 
nature of the short-range order, and with thé degree of the defective- 
ness of the lattice of the alloy. Orig. art. has: 3 figures. 
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TITLE: Structure and some physical properties of the a and B phases of the Cr-Ge_ 
system 7 Ot 


SOURCE: AN SSSR. Izvestiya. Neorganichesklye materialy, v. 1, no. 11, 1965, 
1917-1920 : 


TOPIC TAGS: chromium alloy, germanium alloy, solid solution, solution concentration, 
metal physical property, metal phase system 

ABSTRACT: X-ray diffraction, metallographic, and densitometric investigations of a 
series of Cr-Ge alloys containing 2.0 to 31.0 at % Ge showed that substitutional 
solid solutions based on Cr and the intermetallic compound Cr3Ge are formed. “ne 
concentration ranges of single-phase existence of these solutions at 1150°C extend 
approximately up to 3.0 at % Ge for the Cr-base solid solution (a phase) and fron 
23.1 to 25.7 at % Ge for the Cr3Ge-base solid solution (8 phase). The solubility of 
Ge in Cr at 1150°C is approximately 30%. Increase in the Ge content of the & phase 
is accompanied by a rise in thermo-emf and decreasing microhardness. Changes in the 
lattice constant @ of the 6 phase and in the density of the alloys with changing jer- 
manium content were determined. Orig. art. has: 4 figures. 
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TITLE: Phase transition of MnsSig 
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“SCURCE: Zharnal neorpaunicheskoy khimdi, v. 19, ne. 9, j065, 4199-2105 


ichose transition, temperature dependence, heal capacity 
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| 
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| 

ABSTRACT: The magnetic susveptibilily ard clycicleal comtuciivity of MngSiy Were Sat 

itne range of 20 —- 300K. fdeasurementy were liken oe a pure, single-phase silicide saimpic | 

Launealed for 24 hr at 900C. The magnetic susceptibility was moagired by the Faraday method | 

‘in fieldg of 1900 Oe, and the electrical resistance by the ntandard compensation method. The | 

i resulta are shown in Fig. !. The heat canacity values snow distinct anomalies aroind GOK. i 

i The somewhat stretched temperature intervals of the gnomalies of & and P , which attain 20 i 

: degrees, are probably due to the tact that the measurements were taken under dynamic 

| conditions. Above the transition point, the magnetic susceptibility of MnsSig rapidly decreases} 
i with rising temperatire; the Curie-Weiss law is followed closely in this region, and it followa |; 
I thatues = 3.9B g - The resistance grows fairly rapidly with temperature, indicating that \ 

the conduction is metaliic in character. From the temperature dependence of the magnetic 

| sneceptibility it ia concluded that the transition uuder conalderation {involves the breakdown fae 
{ of a weak ferromagnetic interaction and a change of the substance into the parajpagnetic slate. 
UDC: §48.711'23 i 
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Fig. 1. Effect of temporature on the heat capacity, magnetic susceptibility, and electrical 
resistance of Mn, Sig. 

Orig. art. has: 1 figure. 
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ORG: none 


TITLE: Kinetics of the reduction of lower niobium oxides with carbon 
39 > 


TOPIC TAGS: niobium compound, chemical reduction, carbon 


ABSTRACT: Pressed NbO2 + C and NbO + C powder mixtures were heated at 1200-1600°C, 
and the kinetics of reduction of NbO2 and NbO were studied in a vaccum as a function 
of temperature, compacting pressure and presence of additives (K2CO3, NazC0y, CaCO;, 
Ti02). The degree of reduction studied as a function of temperature, time, type 
of carbon and amount of graphite @ reduction process was found to be complex. 
Under certain conditions, i addition to the usual two-stage mechanism of direct re- 
duction, intermediate niobium carbides form. Because of its diffusive nature, the 
decomposition of these carbides is kinetically hindered to a considerable degree. 
While the initial stages of the interaction the rate-determining factor is the gasi- 
fication of carbon, during the final stages the rate-determining processes involve 
diffusion. It is concluded that in order to accelerate the reduction, it is neces- 
sary to avoid the formation of niobium oxycarbides, e. g., by maintaining a high vacu 
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TITLE: Viscosity of liquid chromiun-silicon alloys 
SOURCE: Ref. zh. Fizika, Abs. 10E64 
REF SOURCE: Tr. Ural'skogo politekhn. in-ta, sb. 144, 1965, 136-139 


TOPIC TAGS: fluid viaoosdty, elifcon containing alloy, iron base alloy, chromiiun 
base alloy, ssquis) sb se}k. 


TRANSLATION: Results of a study of the viscosity v of silicon and chromium and its 
silicides are given. Graphs of v vs alloy temperature are given. The anomalous change’ 
in the v of Si and CrSiz with increasing temperature (22v/aT? < 0) is explained by 
changes jin the nature of interparticle interaction and in the structure of these al- 
loys. The viscosity properties of chromium-silicon and iron-silicon alloys are conm- 
pared. 
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Physical chemistry of pyrometallurgical processes. pt. 2: Interac- 
tione with the aid of fusions (Fizicheskaya khimtya pilrometallurgich 
kikh protsessov. ch. 2: Vzaimodeystviya s uchastiyem rasplavov) 2d 
ed., rev. and enl. Moscow, Izd-vo “Metallurgiya,” 1966. 702 p. 
dllus., biblio. Errata slip inserted. 6000 copies printed. 


TOPIC TAGS: liquid metal, molten metal, refractory metal, elag, glass 
liquid metal property, slag property, glass property 


PURPOSE AND COVERAGE: This book is intended for scientific workers 
and engineers, as well as for students wishing to deepen and broaden 
their knowledge of the theory of metallurigical processes. The book, 
which is the second of two parts, examines the structural peculiarir 
ties of liquid metals, glasses, and molten slags, equilibrium condi-~ 
tions, the mechanism and speed of reaction of gasses with liquid 
metals and slags, as well as of liquid metals with slags (desulphuri- 
zation, dephosphorization, and decarbonization). In describing the 
various reactions involving liquid phases, considerable attention is 
devoted to their molecular-kinetic analysis. There are 1101 refer- 
ences, 832 of which are Soviet. 
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placement, and other properties -- 61 
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4. Transfer populations of ions in slags -- 160 | 
5. Electrical coaductivity of slags -- 165 
6. Viscosity of slags ~- 186 
7. Diffusion and mobility of fons in slags -- 206 
8. Specific volume and thermal expansion of liquid slags -~ 223 
9. Surface tension -- 230 
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References -- 405 
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Electrochemical theory of reaction of liquid metal (or matte) | 
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‘. Rabinovich, B. S, 


ORG: Ural Polytechnic Institute im. S, M. Kirov (Ural'skiy Po een, 
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TITLE: Structural pecullaritios of solid solutions of chromium dicilicide with» 
' vanadium and titanium dicilicides 


. SOURCE: Poroshkovaya metallurgiya, no. 11, 1966, 66-71 


: TOPIC TAGS; disilicide, solid solution, chromium vandium alloy, titanium solid. 
‘ solution, vanadium solid solution, vanadium disilicide, titanium disilicide, 
chromium disilicide 


ABSTRACT: An analysis was made of the region of solubility for vanadium and 


titanium bisilicides in chromium bisilicide, It is shown that the chromium and 
titanium bicilicides possess an inorganic mutual solubility in the solid state, while 


the solubility of TiSig in CrSig exceeds 80 mol%, It is also established that the 
Solid solutions of vsiy and Ti8g in CrSiy have complete crystal lattices of the | 
Codi /2 / 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000514620004-9" 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000514620004-9 


sot galeries De oi ea gee Se De a ee | 
[acc NRt AP6036903 7 
| i { silicon in unit cell. e 
-40 type, with three metal atoms and six atoms o 
ee the unit cells increases with the increase of vanadium ae 
contents in the alloys. The imperfection of the solid solutions is ane ia a 
hyphothesis of its causes is given. Orig. art. has: 3 figures and 2 tables. INT] 
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ORG: Ural Polytechnic Institute im. S. M. Kirov (Ural'skty politekhai= 
chaskiy institut) 8 ; 


TITLE: Phase diagram of the chromium-germanium system 
-7 : pac . 
SOURCE: Poroshkovaya metallurgiya, no. 8, 1966, 55-60 


TOPIC TAGS: chromium germanium system, chromium germanium alloy, 

44 04 phase diagran, alloy phase composition, alloy structure , Mmroy 
SY STEN1, , CHRaMIUNI BADE Asioy y SGERMAWIEM COMTAIMING ALLOY 
ABSTRACT: A phase diagram of the chromium-germanium system (see Fig. 1) 
has been plotted on the basis of data obtained by physicochemical 
analysis of about 50 alloys containing from 0 to 100 at.% chromiun. 3 
Alloys were melted from 99, 98%-purelPlectrolytic chromium and 99.99%-pure| > 
single-crystal germanium. Five intermetallic compounds were identified: 
: | €r116e19, CrGe, Cr41Geg, Cr,Ge,, and Cr3Ge. The first four compounds 
| are formed at 955, 1025, 1160 and 1250C respectively; the last one melt 
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. Fig. 1. Phase diagram of the chromiuas., 


+ germanium system (8 be 
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congruently. The alloy with 22 at% germanium has the highest a ; 
: TD 


point. Orig. art. hess 3 figures. 
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AUTER: Gel'd, P. V.? Suchil'nikov, S. I.; Baum, B. a4 4) 7 
=e SS ener er 2 
TITLE: Electric conductivity of alloys of the chromium-aluminum system . 


wey 


SOURCE: Ref. zh. Fizika, Abs. 105822 


REF. SOURCE: Tr. Ural'skogo politekhn. in-ta, sb. 144, 1965, 134-136 
oe a yr ; 
TOPIC TAGS: chromium alloy, alumimm alloy,ielectric conductivity, intermolecular 
canplex ; y, 2 
: tivity (c) of Al-Cr alloys in 
ABSTRACT: The authors investigated the electric conduc ty : : 
Depending on the camposition, o of solid and liquid alloys varies in accordance with 


to 
extremal law. The results show that the quasimolecular complexes corresponding 
nalts with © 50 at. of Al and Cr are stable formations up to a temperature of 1750C. 
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TITLE: Kinemetie viscosity in liquid ajleys of the Arse-el toes eysten 
SOURCE: Ref. sh. Fisike, abe. 1000s ! 37 

TOPIC TAGS: silicon coateining alloy, aetivetion energy, entropy, isebaric potential 
TRANSLATION: The kinematic vinawates (al the phase compenents of the irea-silicon eys- 
tem (FesSi, Feg,Si,3. FegSiy, FeSig) and alleys containing 62 and 65% Si uss studied. 
The experimentel] data obtained geraits the calculatien ef the estivatien energies, 
changes in feeberie-ieothermal potential and changes in activation entropy fer vis- 
cous flow ef melts. From this, one ean make conclusions concorning the nicroishensge- 
peous structure of iven-silicen asits. 


OUR COUE: 1h/ RPS =a 


Cerd 1/1 afe 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000514620004-9" 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000514620004-9- a. 


L27429-66 EWT(m)/T/EWP(t) 1JP(c) ID/KG . 
ACC NR: AP6017686 SOURCE CODE: UR/0363/65/001/008/1289/1295 


. AUTHOR: _Baum, Be Aes Gel'd, P. V.3 Radovakdy, I. Z..Suchil'nikov, S.1. 4G 


ORG: Ural Polytechnic Institute (Ural'skiy politekhnicheskiy institut} 6 
TITLE: Electrical conductivity\ f£ liquid and solid ented components of chromiun- 
t 


silicon (Cr sub 3 Si, Cr sub 5 Si sub 3, and CrSi) systems : 27 


SOURCE: Dan SSSR. Izvestiya. Neorganicheskiye materialy, ve 1, now 8, 1965, 1289-1295 


TOPIC TAGS: electric conductivity, chromium compound, silicide, temperature 
dependence 


ABSTRACT: In a@ previous study, Baum, et al (Izv. AN SSSR, Otd. Yekh. 4£ 

{Metallurgiya 4 Gomoye Delo, No 2, (1964), p 149) reported some observations; 
‘concerning the electrical conductivity (go) of Si, Cr and silicon disilicide: 
‘Which were prepared by levitation melting in a rotating magnetic field at + 
‘temperatures ranging from 20 to 1900°C. The present study presents the ro~ ! 
.Bults of analogous measurements which were carried out with the lower sili- | 
‘cides in the same temperature interval. The reasons for carrying out a ‘ 


conductivity in the lower chromiwn silicides are fundamentally different : 
Sandy a9 a rule are based only om the results of low-temperature measurements. 
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‘The present authors investigated the electrical conductivity of lower chrom vy O 


| v4um edlicides in temperatures ranging from room to 190000. It was shown that | 
‘CrgSi and CrSi possess negative temperature coefficients all the way up to” *. 
\ the melting point. On the other hand, CrsSi3changes type of conductivity 
‘above 600-800°C. It was discovered, that. figald lower chromium silicides have 
ta predominantly metallic nature of conductivity. Reasons for the temperature | 
‘*path of the electrical conductivity of these compounds in the solid state are 
‘expressed on the basis of a comparison of the distance between the Cr and Si 
jatoms in the unit cell of the studied silicides with the sum of their metallic ; 
‘radide The electrical conductivity of solid Cr33i drops monotonously with 4 
rise in temperatures The temperature dependence of the electrical conductivity, 
of GrsSiz has a complex character+ Apparently some of the bonds in CreSiz are 
‘of a covalent nature and provide for stronger interatomic reactions. It is  . 
‘obvious that the electrons of these bonds are excited at sufficiently high | 


‘temperatures, causing 4 rise in the electrical conductivity and change in the 
sign of do/dt. Hence, in contradiction to Cr3Si, Grgi3 possesses an extremal 
idependence of ¢.to te Chromium monosilicide does n reveal an extremal ~~: 
‘relationsuip of ‘¢ and by its electrical properties occupies an 4ntermediate 
position between aE oe and CrsSize The electrical conductivity of Crsi ! 
‘yises sharply at 146090 and then’a break is observed in the proximity of | 
'1600°C. This is accompanied by a change in dg/dt. These effects reflect the 
‘!phase transformations in the system and are in fair agreement with the data. 
for the measurement of the heat content in solid and liquid chromium monosili= 
struct ein ties of 141 ‘alloys were also examined: 
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Thermochemistry of Mn3S1. Tav. AN SYSR. Met. no.6:] 37. AT Met f6S, 


(MRA 39:1) 


1. Submitted July 14, 1964. 
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Sverdlovsk. Submitted May 26, 1965. 
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LYUBIMOV, V.D.5 GEL'D, PeVos SHVEYKIN, G.P. ALYAMOVSKIY, S.I. 


Kinetics of the reduction of lower niobium oxides by carbon. 
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1. Submitted Sept. 26, 1963. 
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AUTHOR: Xslishevich, G. I.; Gel'd P. V.; Krentsis, R. P. oe 
‘ORG: Ural Polytechnic Institute im, Sets Kinew. (Urol'skiy 3 
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QITLE: Standerd hest Saseelitiaa, entropies, snduentieieleslor silicon, 
‘and of chromium and its silicides 


SOURCE: ghurnal ‘fizicheskoy khimii, Ve 39, no. 12, 1965, 2999-3001 


‘TOPIC TAGS: heat capacity, entropy, enthalpy, gilicon, chromium 
i compound 


‘ABSTRACT: The article reports a study of the temperature dependence of 
ithe heat capacities of silicon end of chromium and its silicides in the 
‘temperature interval from approximetely Sh to 300°K. The elloys for the: 
|investigation were prepared from monocrystalline silicon (7 99-999" Si), 
end electrolytic chromium ( ~ 99.98% Cr). Corresponding smounts of the | 
components were melted in e type MVP-3M induction furnsce in an srgon a 
atmosphere. A homogenizing annesl of the billets was cerried out at | 
1600°K. By this method, the following stoichiometric silicides wore 
lobtained: Cr,5i, CreSi3, CrSi, and CrSig. A large table gives the - 
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values found for the heat capacities of the sbove substances et 
different temperatures. From tho heat capacity measurements, 
calculations were madg gf the characteristic tomperaiyRes @ pn, the 
standard entropies 5S, 9 25, and tho enthalpies A H “9, tho 

additive rule 1s not valid for calculation of the n8ot capacities of the 
chromium silicides; its application for the calculation of the stenderd 
entropies gives an error not exceeding 4-5%. Orig. art. has: 1 figure 
and 2 tables. 
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‘TITLE: Self-diffusion of niobium in alloys with titanium and zirconium 
ISOURCE: AN SSSR. Izvestiya. Metally, no. 4, 1966, 132-138 


‘TOPIC TAGS: * metal diffusion, niobium base alloy, zirconium containing alloy, titanium 
pe alloy 

‘ABSTRACT: The authors study the parameters of self-diffusion of niobium in various 
alloys with titanium and zirconium. Unlimited series of solid solutions of niobiun 
iwith B-Ti and 8-Zr are formed in these systems over a wide temperature range (from ep- | 
‘proximately 1000-1100°C to the melting points). The dimensions of component atoms in | 
jalloys of niobium with titanium (as well as their lattice parameters) are extremely | 
‘close (ry, pe 4S A, rp fit 46 A). The atomic radii of the components in the Nb-Zr sys- | 


hoa pie cop lacvanss (1) ar 6 A) so that the periods of the elementary cell are con— _ 


isiderably dependent on aceeibion Thus a comparison of the characteristics of nio-" 
jbium alloys with B-titanium ond B-zirconium is of interest from the standpoint of the 


— 


| 
| 
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| 
effect which the size factor has on the diffusion mobility of niobium atoms. Homoge- | 
ineous B-phase alloys were melted with various concentrations of titanium (5.0, 15.1, | 
29. .8 and 40.9%) and zirconium (5.0, 15.1, 24.2 and 36.1%). The coefficient of self- | 
diffusion of niobium in the solid solutions was studied by using Nb?5 with the removal 
‘of layers and measurement of the integral radioactivity. &lf-diffusion was studied as' 
‘a function of alloy composition and temperature from 1400 to 1950°C. It was found that, 
‘an increase in the concentration of alloyj#g elements raises diffusion mobility while | 
reducing the activation energy and the oyjlg ehezens fact r. The addition of niobium 
ito titanium reduces the activation energy\more rapidly than in the case of Nb-Mo alloys: 
The activation energy in Nb-TI alloys changes more rapidly with the preexponential fac-! 
‘tor than in Nb-Mo alloys. This is probably due to the difference between the atomic | 
ratios of the components and the length of the elementary displacement as well as to 
‘the activation spaces produced by the impurity atoms. In spite of the considerable | 
laifference petween the atomic radii of zirconium and niobium, the effect of zirconium 
lon activation energy and preexponential factor is much weaker than that of titanium. | 
This is apparently due to the fact that the rate of diffusion depends not only on the 
latomic radii but also on the potential fields and vibration frequencies of the atoms. 
It is shown that there is a simple linear relationship between activation energy and 
ithe logarithm of the preexponential factor. There is a regular increase in the corre- 
‘lation factor with the dimensions of the alloying atoms (Mo, Ti and Zr). Orig. art. 
‘thas: 4 figures, 2 tables, 5 formulas. | 
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| pITLE: Self diffusion of niobiun_in some of its alloys with molybdenum 4 4 
a z 


\ SOURCE: IvuZ. Tsvetnaya metallurgiya, 7° 2, 1966, 135-141 D 

\ \ 
\ 3 en : : i 
' TOPIC TAGS: niobium containing alloy; molybdenum containing alloys activation energy >: 
i radioisotope, * ray diffraction, temperature dependence | 
é 

4 
{ 


y* 
' ABSTRACT: Self aiffusian coefficients (D) were obtained for niobium alloyed with 5, 


' 10, 20, 36 and 45% Mo. The values of D were determined from raijoactive tracer measure 

_ ments of Nb2® in the form of NbZ°03- Lattice parameters were determined by the powder ; 

; method and poth hardnesses and microhardnesses were optained by standard methods. The j 

. self diffusion coefficient of Nb is given as a function of Mo content for temperatures. 
ranging room 3600 to 2100°C while poth the activation energy E and the diffusion para-; 
‘eter in Dg are given as functions of Ho content. The relation between in Dg and & pee 
: $5 given by ; 

in Do = -26.9 + 0.276: 


H 


yoc: 663.2793 
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ORG: none 
TITLES Eloctric conductivity of tantalun carbides 
1966. Firiko- 


Akh elementov (TM, Vy Me 


SOURCES AN ssSR. Ural’ skiy fil 
of rare 


khimichoskiy¢ 4snledovaniy® soye 
Ta), ch. 18 nverdofaznyye protsess (Physicoche 
refractory elements (TM, Vp No» Tals pt. 18 Solid-phase processes), 17-21 


» carbide, resistivity 


TOPIC TAGS! tantalum compound 
ABSTRACT: The electric resistivity of carbide phases of tantalum was measured over 
a wide range of compositions (TaCg .21-78C0.98) and temperatures (80-1500°K) on sane 
ples prepared by sintering 4n a vacuum at 200°C at 5 x 1079 mm, cooling rapidly to 
ure, and annealing. On the basis of the data obtained, resistivity 

f various compositions were 


room temporat 
asothorms (see Fig. 4) and polytherms for 1 
of the phaso components of 
son (the carbon 


plotted. It is apparent that the electric conductivity 

stem depends substantially on their composit 
content being # major factor) and temperature. Th that the carbide 
phases of tantalus have & notal-type conduction in the anvestigated range of compo~ 
sitions end tenperaturess The absolute value of the resistivity strongly depends on 
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and on the 
the concentrations of vacancies 4n the carbon sublattice of the compound 


8, 1 tadle 
contribution of unscreened Ta-Ta interactions. Orig. art. nee 2 figures, 
and 2 formulas. 
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TITLES Roaction of vanadius with carbon monoxide 


SOURCE: AN SSSR. Ural'skiy filial. Institut khimii. Trudy, no. 9» 1966. Fisiko- 

khimicheskiyo issledovaniya soyedinenily rodkikh tugoplavkikh elomentov (TM, Vp Nb» 

Ta), ch. 18 Tverdofaznyye protsess. (Physicochemical analysis of compounds of rare 
. refractory elements (TM, Vp No, Ta), Pt. 18 Solid-phase processes), 43-50 


TOPIC TAGS! vanadium, carbon monoxide chamica Kenekies activation energy 


ABSTRACT: The kinetics of the reaction of powdored and massive vanadium with carbon 
monoxide were studied at various pressures and temperatures, for which the reaction 
yates wero detormined. The activation energy for both forms of vanadium was found 
to be 35.3 kcal/mole at 1400-1500%C. X-ray and metallographic analyses 4ndicate 
that a cubic oxycarbide 6° phase (VC, Q,) 48 formed on the surface of the samples, 
and an oxycarbide y° phase (V2Cx0y) is’ located undor it. ‘This shows that the diffue 
sion front of carbon moves faster than that of oxygen, since, 4f the opposite were 
truo, an oxide phase instead of a carbide phase would be located at the metal bound- 
ary. Tho 5° phase accumulates on the surface of the sample in the forn of & loose 
layer which sometines peels off on cooling, whereas the layer of the y’ phase remains 
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of oxidation of vanadium by carbon monoxide. Orig. art. hast 6 figures, 
and 1 forsmla. ; 
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in a column, Two reactions were stucied: 
CéElsitio + 3Ho —> Cé6HLINH2 (A) ane 

occAy Wie o:-2 Ng + (CéHy1)aNH (B). Ysing 
a 84/410 Gatalyst, the reactions pron 
ceed smoothly at 160-230° when molar ratio 
of I: Ho =1 3 15 and contact time is 
3-4 seconds. The jatter catalyst activates 
both reactions bit favors reaction B, Mi- 
xed catalyst CoU-Ca0 at 190-200° activates 
oniy reaction A. Such selectivity of the 
catalysts pormits the preparation of 

CéHz No (IT) or (Celta )2tH (III) preco- 
minantly. The ease anc roversibility of 
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mole of ITI the reaction rate inc ses 
almost iinearly, The authors believe ‘shat 
analogous reactions of III with amines of 
the type NHRR' should occur with 14 Co, 
ana Cu catalysts fixed on activated Alz03. 
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115; Hefera.. Zaur., Pe. iG58, No 
of {atreducing soln. into C electrudes of tt s 
(catn. of the electrotle by soln. ia a bath, placing a drag 94 
the face plane of the qeated C; preliminary treatincat of the 

_tlectrode by 0 3% saln. of olystyrene In bearene with the 
subsequent placing and drying of the drop of the goin, ta be 
analyzed) were Investigated. Ina soln. contg. Mn anc Mg, 
the different character cf the gurning down of these elements 
in tha Various methods of introducing sin. in the discharge 

» tp shown and is explulned by the differences in Interaction af 
the soln. with Cin the lst 2 methods and by the abseace af 
such Interaction in the 4rd mathed. In the let method, 
the cellbrated graphs constructed by using the cobrdinases lo 
(Taal Tue) 106 Crotetives hae Httte lone, and the dlapertlou ¢ 

“current fe great. [a the 8rd method, the grap up to 
great relative concus. hase 45° elope, aad the dlipersion of 
the carve is denifcantiy lesa, Tre best of the cy) ode 
studied (gene Grd. Ey thin method, ouiberts aftwoe 

' obtained for rolns. contd. Mnr-MMgz, are eng ca-Zn, at 
wide intervals of eclative tate. Far Tie Ist Wis se 
greph ds straight In the re ton of conen. 0.01-10% (tengect 
of the angle of incilnation 6 = 1), for the Ond at Intervals of 

0.03-35%, 6 = 0.68, for the ard at intervals of 9.1-1%, 

“Fe 0.62, and at Intervals of 1-200%, b = 0.68. ne 

“J, Rovter Leach ( 
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